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Abstract

We investigate how to improve the efficiency of a wind-driven generator to enable constantly
output electrical power with light and variable wind. To enable it to work with light wind, we
invented a novel magnetic levitation (MAGLEV) bearing to reduce the rotor friction of a vertical
wind turbine. Experiments showed the MAGLEYV bearing enabled wind turbine could rotate 464
seconds, as compared to 21 seconds of an ordinary bearing. In addition, to utilize the variable
wind power, we proposed to surround the turbine with a set of Spiral Directional Deflectors
(SDDs), such that it can fully direct omnidirectional wind to propel the turbine. Combining the
advantages of a low friction MAGLEV bearing and omnidirectional wind enabling SSDs, the
wind-driven generator can efficiency function well under a light and variable wind environment,
such as the metropolitan area. The most prominent feature of this combination is that it can fully
exploit the ideal rotor characteristics of a MAGLEV bearing by the surrounding SSDs that help to
provide constant unidirectional wind power in an omnidirectional and variable wind environment.
This output voltage of the self-made generator is as high as 30 voltages and can constantly charge
a lithium battery set whose operational voltage is around 4.3 voltages. In additional to the power
performance, the volume of the generator is small enough to be setup in the dense residence area
of Taiwan to transform omnidirectional light and variable wind power to electrical power. The
small size also enables connection in series or parallel with more than one units to enlarge the
generated power for other high voltage/current applications. When placed the generator on the
campus corridor or rooftop, the generated power can light a bulb for night illumination, which

justified the research target of designing a self-sufficient green energy generator.
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